A Farm Building Evaluation Technique for Tax Assessment by Robinson, Joshua F.
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
Agricultural Experiment Station Agricultural
Economics Pamphlets SDSU Agricultural Experiment Station
4-1-1956
A Farm Building Evaluation Technique for Tax
Assessment
Joshua F. Robinson
Follow this and additional works at: http://openprairie.sdstate.edu/agexperimentsta_ageconomics
Part of the Agricultural Economics Commons
This Pamphlet is brought to you for free and open access by the SDSU Agricultural Experiment Station at Open PRAIRIE: Open Public Research
Access Institutional Repository and Information Exchange. It has been accepted for inclusion in Agricultural Experiment Station Agricultural
Economics Pamphlets by an authorized administrator of Open PRAIRIE: Open Public Research Access Institutional Repository and Information
Exchange. For more information, please contact michael.biondo@sdstate.edu.
Recommended Citation
Robinson, Joshua F., "A Farm Building Evaluation Technique for Tax Assessment" (1956). Agricultural Experiment Station Agricultural
Economics Pamphlets. 177.
http://openprairie.sdstate.edu/agexperimentsta_ageconomics/177
LINCOLN MEMORIAL LIBRARY
South Dakota State College, Brookfngs, South Datota
Agricultural Economics Pamphlet 70
650.1
So8'70£
Ylo. 70
Q.Z
A FnRM BUILDING EVAUJi^TION TECHNIQUE
T>a ASSESSMENT
Joshua F, Robinson
agricultural economics DErARTTiENT
AGRICULTURAL EXPERIMENT STATION
SOUTH DAKOTA STATE COLLEGE
COLLEGE STATION, SOUTH DAKOTA
TiiBLE OF CONTENTS
CNAi-TER
I. INTRODUCTION
Purpose
Review of Literature .
Procedure
il. TAX ASSE3Sr-3;NT PROCEDURE .
Soil Survey Information . , ,
Identification of Farms
Adjustment of Real Estate Prices for Analysis • •
Determining Market Price of Farm Buildings . . . !
Building Rating Scale
^^S6®sted Method of Valuing Farm Buildings • • • ,
III. SUMMARY AND ANALYSIS OF FARM REAL ESTATE PRICE DATA
Sale Prices . .
160 Acre Units •
320 Acre Units .
IV. RESULTS OF STATISTICAL TESTS
Use of Budpts in Valuing Land
Relationship Between Farm Real Estate Price and
Income Producing Capacity
Imperfections in the Farm Real Estate Market ...
Market Valuation of Buildings
Conclusions ........
V. SUMMARY
Conclusions
APPENDIX
BIBLIOGR/iPHY .
TABLE
LIST OF TABLES AND CHARTS
Acres Harvested for Selected Crops in Spink County
19^8-1953
Prices Received by South Dakota Fanners for Selected
Crops I9A6-I953
Index Numbers and Average Market Value Per Acre for
Land and Buildings, North Half of Spink County South
Dakota, 19^8-1953
Average Market Value of Improved and Unimproved I60
Acre Units Classified According to Productivity
Ratings, North Half of Spink County, South Dakota . • I5
Average Market Value of Improved and Unimproved 320
Acre Units Classified According to Productivity
Ratings, North Half of Spink County, South Dakota .
Economic Rating Scale for Farm Buildings I7
Productivity Ratings Based on Budgeted Gross Income
for Selected Crops for Sixteen Soil Management Groups
Classified by Area, North Half of Spink County, South
Dakota. (320 Acre Units). • I9
Number of Improved and Unimproved I60 Acre Units
Classified According to Productivity Rating, North
Half of Spink County, South Dakota . .
Number of Improved and Unimproved 320 Acre Units
Classified According to Productivity Rating, North
Half of Spink County, South Dakota
Confidence Limits and Best Estimate for Market Value
of Improvements for I60 Acre Units Classified Ac
cording to Productivity Rating, North Half of Spink
County, South Dakota • . . •
Confidence Limits and Best Estimate for Market Value
of Improvements for I60 Acre Units Classified Ac
cording to Productivity Rating, North Half of Spink
County, South Dakota 28
Confidence Limits and Best Estimate for Market Value
of Improvements for 320 Acre Units Classified Ac
cording to Productivity Rating, North Half of Spink
County, South Dakota
TABLE
CHARTS
Confidence Limits and Best Estimate for Market Value
of Improvements for 320 Acre Units Classified Ac
cording to Productivity Rating, North Half of Spink
County, South Dakota
1« Market Price of Improved 160 Acre Units Classified
According to Productivity Rating Groups, North Half
of Spink County, South Dakota, 19^8-1953 . . . . .
PAGE
2, Market Price of Unimproved 160 Acre Units Classified
According to Productivity Rating Groups, North Half
of Spink County, South Dakota, 19^8-1953 • 25
Market Price of Improved 320 Acre Units Classified
According to Productivity Rating Groups, North Half
of Spink County, South Dakota, 19^8-1953
Market Price of Unimproved 320 Acre Units Classified
According to Productivity Rating Groups, North Half
of Spink County, South Dakota, 19^8-1953 27
CHAPTER I
INTRODUCTION
Equity in appraisal of farm buildings for tax assessment pur
poses has been a major concern of tax assessors for many years. Farm
appraisers have long sought appraisal methods which are more reliable
and valid than present techniques.
The value of farm buildings contributes to the total market
value of real estate. The Bureau of Agricultural Economics estimated
the ratios of the value of farm buildings to the value of land and
buildings for South Dakota. The ratios ranged from .098 to ,271 during
the years 1910-1955• i/
If equity in tax assessment is to be achieved, the assessment of
farm buildings should reflect their productive value. The productive
value of farm buildings is based on their contribution to farm income.
The assessment techniques used should be such that the assessed tax
valuation changes in direct proportion to the changes in productive
value.
In establishing a measure for tax assessments, the South Dakota
Code defines true and full value as ". • • the usual cash selling price
at the place where the property to which the term is applied shall be
at the time of the assessment." ^ There are three major problems
^ Census Data. 1910-19^0, March 1, 19^1-1955*
^ South Dakota Code 1939» Volume 3» Title 57» Section 57•0301*
inherent in the r^al estate tax assessment system in South Dakota at
the present time.
First, there is a tendency for tax assessments to lag behind the
change in market value of real estate. This is largely true because
the tax assessor does not have the necessary tools to measure accurate
ly current changes in the market price of real estate. As a result,
he frequently copies previous assessment records. In Brown County,
for example, the assessed valuation of farm real estate did not change
appreciably from 1933 to 1953i although the market price fluctuated
over a wide range. 2/
Second, the assessed valuation of farm real estate tends to con
centrate around an average figure rather than reflect the market price
or the productive potential of the farm. Farms of a given size are
assessed at the same rate irrespective of market price or earning
capacity. Heavy claypan soils are assessed at the same rate as the
more productive silt loams.
A third problem in the present assessment technique is the tend
ency for assessed valuations to decline somewhat relative to true
value over a period of time. IVhen the market price of farm land de
clined during the early thirties, assessors were forced to reduce the
assessed valuation in response to complaints of farmers. Since that
time, assessors have decreased the assessed valuation of farm real
estate slightly. It is easier for assessors to adjust the valuation
downward or stabilize the tax valuation of real estate to avoid com-
37 John E. Thompson and Max Myers, Taxation in South Dakota.
South Dakota Agricultural Experiment Station. Agricultural Economics
Pamphlet 58. 1954.
plaints of the taxpayer. The lack of an accurate measure of the earn
ing capacity of real estate has contributed to the inequalities in the
present assessment system.
Purpose
The purpose of this study is to develop a technique which may
be used to improve farm buildings assessment procedures in South Dakota,
Since farm buildings contribute in varying amounts to farm productivity,
they should be assessed in direct proportion to their contribution.
Such a procedure should aid tax assessors to determine accurately the trut.
valuation.
The specific objectives of the study were (1) to determine the
relationship between market price and soil productivity for use in
assessment of farm real estate; (2) to establish a ratio of the market
value of buildings to land; and (3) to develop a technique for assess
ment of farm buildings based on relative soil productivity and differ
ences in market price of improved and unimproved farm real estate. The
study is designed to facilitata in equalizing tax assessments between
farms within a county. As the procedure is adopted in other counties,
it will help to equalize assessments between counties.
Review of Literature
Very little research has been done on the valuation of buildings
for tax assessment purposes,
Ottoson, Aandahl, and Kristjanson recently made a study of farm
land valuation in Saunders County, Nebraska. 4/ The tax assessment
procedure developed for valuation of farm land was based primarily
upon the ability of a tract of land to produce net income. Principal
factors that affect ability to produce net income are soil type and
improvements. Other factors that affect market price are location,
type of roads, and proximity to market centers, schools, and entertain
ment facilities. The study was designed to estimate the net income
of the farm and from this to attempt to approximate the sale value of
the farm.
The economic rating for a given soil was determined by selecting
a typical rotation with the major crops grown and budgeting the soils
income producing capacity on the basis of a 100 acre unit. Selected
price levels were used in the budgets to determine the crop price-cost
relationships in establishing the net income. The soil with the high
est net income per acre was given an economic rating of 100. The net
income producing capacity for other soils were budgeted and given an
economic rating relative to the highest economic rating of 100.
In order to approximate the net income producing capacity of a
farm unit, soil survey information was used to estimate the number of
acres of each soil type in the farm. The average number of acres of
each crop grown on a given soil type was determined and multiplied by
the economic rating for that soil type to obtain the composite rating.
The economic rating divided by the number of acres in the farm repre
sented the average rating per acre.
^ -^andahl, and L. B. Kristjanson, Valuation^ Assessment. Nebraska Agricultural Experiment
Station Bulletin ^2?. 195^.
Abalance point ratio system was developed to compare the produc
tivity of lower income producing soils. Soils of lower crop productivity
than the balance point were given a pasture rating. The balance point
rating for a given unit was the point where the budgeted crop cost
was equal to the budgeted pasture rating. The decision as to the most
feasible land use for rating purposes was based on the highest economic
rating.
The farm buildings were rated according to condition and adequacy.
The house was rated according to condition, type, and size, with a
maximum possible rating of 50. Farm buildings, other than the house,
were rated as a group on the basis of condition and adequacy, with a
maximum possible rating of 50. The two ratings were added together to
give an overall farm building rating.
Location rating was considered of lesser importance by the authors.
Location value was determined by assigning importance ratings to near
ness to elevator, shopping center, and schools. The rating was deter
mined by multiplying the distance by the location rating. The location
rating was divided by the sum of the rating factors to determine an
average weighted rating.
The final approximation for the assessed valuation for land with
buildings was converted to a dollar valuation. Based on the economic
productivity rating per acre, a dollar value was determined for each
productivity rating. The dollar value was multiplied by the produc
tivity rating and acres to determine the approximate assessed valuation.
The same procedure was used for determining the discount value for
location rating. The discount value for location rating was subtracted
. f. wu tj.Vi vt-luu to doto.."inine the final approxi
mation of the valuation of a given farm.
Procedure
Spink County South Dakota was selected for this study because
of availability of recent data on climate, physiography, geology,
native vegetation, land use, productivity, and management of the soil
order which are important in making a comparative analysis of land
values.
The north half of Spink County was used for this study because it
represents varied agricultural conditions. It includes wheat farming
in the central area and a combination of crop and livestock farming
in the outlying areas. In selecting the sample, the legal descriptions
and market prices of all the farm real estate sold were obtained from
the register of deeds office at the county court house. From this
list, a stratified sample of farms was selected with the help of county
assessors and realtors using criteria of stratification which facili
tated comparative analysis.
Index numbers of average value per acre were developed from the
market price data; the index was based on 19^8 values. The price data
were adjusted to the I953 sale price for the analysis.
An assessment technique for the determination of the market price
of farm buildings was developed from formulas which reflect the ratio
of market value of improved to unimproved land. Market price of im
proved and unimproved real estate and soil productivity were used to
estimate the market value of buildings within and between soil produc-
tivity rating groups. Soil productivity in terms of income producing
capacity was used to rate the soils according to their relative value.
The farm units were grouped and classified according to a rating scale
based on soil management group, size of unit, and condition and ade
quacy of buildings, assuming normal agricultural conditions. The
analysis of variance technique was used to evaluate the data.
CHAPTER II
TAX ASSESSrSNT PROCEDURE
Relatively little change has been made in the assessment pro
cedure in South Dakota since 1930. Lack of adequate tools for as
sessment of farm real estate has been largely responsible for failure
of the assessed valuation to vary with changes in market price. One
of the weaknesses in the present assessment system is the tendency
of assessors to copy previous records from year to year. Since the
early 1930>s the assessed valuation of farm real estate has remained
relatively constant while the market price of land has varied over a
wide range.
Market price and productivity of a farm unit are indicators of
the potential income producing capacity. Using market prices of im
proved and unimproved real estate and soil productivity, the ratio
of the market value of buildings to land may be calculated. This
ratio may be used in determination of the value of buildings for as
sessment purposes. Asample of improved and unimproved farms was
selected to test the assessment technique. The sample was composed
of 24h improved and unimproved 160 and 320 acre units selected from
500 farm real estate sales made during the years 1948-1953. The units
were located between townships 117-120 north and Ranges 60-65 west, and
in the north half of Spink County, South Dakota. Data on market price
were taken from farm real estate transfer worksheets previously compiled
by the Agricultural Economics Department at South Dakota State College
(See Appendix. Worksheet No. 1), Information relating to each unit
such as assessed valuation for land and buildings, type of transfer,
date of sale and the name of the grantor and grantee was taken from
the farm transfer worksheets.
The data were reoheoked with court records at the Spink County
court house for farms in which information was found to be incomplete.
With the help of realtors, bankers and farm loan representatives, 2kk
representative bona fide farm transfer sales were selected. Farm sales
which did not appear to be bona fide and representative were eliminated
from the sample.
Soil Survey Information
Aproductivity classification was established for each of the 16
soil management groups. The Spink County soils survey bulletin was
used in classifying the lOh soils as to climatic conditions, physio
graphy, geology, native vegetation, land use, productivity, management,
agricultural practices, erosion control, green manure, and fertilizer
use. ^
The measure of the quality of the soil in terms of gross income
was calculated by the use of budgets.
The north half of Spink County is divided into three types of
farming areas (See Appendix, Figure 1). Areas Band Eare a com
bination of crop and livestock type of farming while area A, is
Dak^a Survex 21 Spink County. SouthSouth Dakota Agricultural Experiment Station B lletiiTio?.
largely a small grain area. Because of the difference in type of
farming, it was necessary to budget the income capacity of the soil
management groups for the type of farming areas separately.
The major crops used in measuring the income capacity of the soil
in Areas Band Ewere corn, wheat, oats, barley, and alfalfa. Using
acreage harvested of the five major crops as a basis, the percentages
of each were calculated for the six-year period 19^8-1953, Wheat ac
counted for 57 percent of the harvested acres. The other crops in
order of importance were corn 1?, oats 15, barley ?, and alfalfa 4
percent. The percentages of the crops were calculated from Crop and
Livestock Reporting Service data (Table 1).
Table 1 Acres Harvested for Selected Crops in Spink County 1948-1953. *
Year Corn
Spring
V^heat Oats
Acres
1948 77,900 318,700 83,900
1949 86,900 327,100 73,600
1950 102,000 267,000 91,900
1951 97,800 302,200 78,000
1952 84,300 313,100 77,200
1953 99,200 301,100 85,000
Average 91,400 304,900 81,600
Percentage
of total 17 57 2.*5
Barley
61,100
39,600
46,400
25,100
20,900
18,700
35,300
Alfalfa
6,000
10,300
13,300
21,100
28,800
32,600
18,700
* So^ Dakota Asriculturg, 19'*8-19'iT. Crop and Livestock Re-
porting Service.
The 32 budgets calculated for the 16 soil management groups for
Areas Band Eand Area Aare shovm in Appendix, Tables 1? to 48, and
the results summarized in Table 7. The overall productivity rating
group for each of the 16 soil typos was determined by averaging to
gether the corresponding soil management groups. The 16 soil types
were given classification letters which indicated their relative in
come producing capacity. The 16 soil management groups were divided
into four classifications with four soil management groups in each
classification. The productivity rating groups were given the letters
A. B, C, and Din order of the relative income producing capacity of
the soil. Soil productivity rating group Awas classified as the most
productive soil while soil productivity rating group Dwas the least
productive soil in terms of income (Table 7),
Soil survey evaluation worksheets were used to classify the soils
of each farm according to the appropriate soil management group rating
(See Appendix, Worksheet No. 2).
Detailed soils survey aerial maps, containing the location and
distribution of the various types of soils for each of the sample farms,
were paired with the soil evaluation worksheets by means of map code
numbers. The aerial maps scaled four inches to the mile were used to
facilitate and determine the number of acres representative of each
soil type. Plastic grid plates, scaled to two inches square and re
presenting 160 acres, were used to grid the number of acres representa
tive of each soil type for a given farm unit. The number of acres of
each soil type for each Ac acres sub-division in the grid were calculated
and recorded on the soil management group worksheet. The total number
of acres representative of each soil type was calculated for each
soil management group represented on the unit. From the above calcula
tions, a weighted average of the soil management groups was obtained
which represents the overall soil management group rating for the
farm unit. The overall soil management group rating was compared
with the productivity rating sheet and given a rating in terms of re
lative income producing capacity of the soil and the soil rating was
entered on the corresponding soils survey evaluation sheet and the
duplicate identification cards. In area Aonly two crops were used
to classify the relative quality of the soils in terms of income pro
ducing capaeity. Ninety percent of the rotated acres were allocated
to wheat and 10 percent to barley for classification purposes.
Budgets for determining the relative quality of the soil in terms
of income were based on 160 and 320 acre units. The percentage break
down of the various crops used to measure the quality of the land in
terms of gross income was based on the percentage of each crop harvest
ed as explained previously (Table 1), Two systems of soil management.
Cand D, and yield expectations classified as favorable based on soil
survey information for Spink County were used as a basis in establish
ing the productivity of the soil management group (See Appendix. Tables
1-16). ^
System of soil management Cto be used in areas Band Ewas com
posed of small grain, alfalfa two to six years (second cutting of
alfalfa plowed down), followed by small grain, corn and small grain.
The rotation for the fourth system of soil management Dwas composed
of a two year rotation consisting of small grain plus sweet clover
carried over winter and plowed down when 6 to 8 inches high, followed
by a small grain. Yield expectations under favorable growing conditions
^ Westin, o£, cit.
were used in the budgets. Prices used in calculating the gross in
come for each soil type are based on the six-year average prices re
ceived by farmers in South Dakota for the period 19^8-1953 (Table 2),
Table 2 Prices Received by South Dakota Farmers for Selected Crops
19^8-1953, *
Year Corn
Crop
Spring Oats
Wheat
Barley Alfalfa
19^8 $1.2^ $1.97 $.62 $1.05 $18.80
1949 1.18 1.94 .58 1.01 16.80
1950 1.37 2.03 .71 1.17 16.90
1951 le23 2.11 .73 1.06 16.50
1952 1.40 2.14 .71 1.16 18.10
1953 1.29 2.04 .66 1.02 15.62
Average 1.28 2.04 .67 1.08 17.12
Data obtained from South Dakota Agriculture. South Dakota Crop
and Livestock Reporting Service, 19^8-1953,
Identification of Farms
Acoding system was developed to identify and classify each
farm according to the number of acres in the unit, soil management
group, location in the county, productivity rating group, and whether
the unit was improved or unimproved. The code was inserted in the
upper left hand corner of each soil survey evaluation worksheet.
For a detailed description, refer to Appendix.
Adjustment of Real Estate Prices for Analysis
It was necessary to adjust the market price of the land to a base
year to compensate for the variation in the real estate market before
the data representing farm sales for the six-year period 1948-1953
could be analyzed. An index for the market value of land and build
ings for the period 1948-1953 was developed for the north half of Spink
County (Table 3). The base period for the index was selected as 1948.
The market price of each unit was corrected to the index of the market
price for 1953 prior to making a comparative analysis of the market
price data. The corrected sales price was entered on the soil evalu
ation worksheets and on the duplicate identification cards before an
analysis was made of the market data.
Table 3 Index tobers and Average Market Value Per Acre for Land and
uildings, North Half of Spink County South Dakota,
1948-1953. *
Year
1948
1949
1950
1951
1952
Index Numbers of ~~"
Average Market Value Average Clarket Value Per
Per Acre for Land and Acre for Land and Buildings
Buildings **
1 obtained from Farm Real Estate Transfer Worksheets oompi e by the Agricultural Economics Department, South Dakota State College,
** Index based on 1948 = 100.
Determining Karkot irice of F^rm Builair.gs
norm-il market value of farm buildings in the north half of
Spink County for 160 and 320 acre farm for each soil productivity
rating group was determined by the following method. The farms weri=
grouped according to the appropriate productivity rating group, size
of farm, and whether they were improved or unimproved. The market
value of the buildings for each productivity rating group was deter
mined by subtracting the average market price of a comparable sized
unimproved unit from the average price of a comparable improved unit
(Table ^ and 5).
Table ^ Improved and Unimproved 160 Acre Units
assified According to Productivity Ratings, North Half of
Spink County, South Dakota.
Produc- Average Average Average Ratio of Market Vaiue~
^^ty Market Value Market Value Market Unimproved of Buildings
of Units
Buildings
tjAOB 1:1.493
2,1^*3 1:1.312
5.089 1:1.892
1,'*1'+ 1:1.198
2.535 1:1.373
age of Land
and Buildings
33.0
23.8
A?.2
16.6
27.1
A $10,327 $6,919
B 9.011 6.868
C 10.792 5.703
D 8.540 7.126
to D 9.390 6,805
The market value of buildings, as a percentage of land and build
ings, was detennined by dividing the average market price of build
ings, found by the method shown above by the average market price of
comparable unimproved units (Tables 4 and 5). The ratio of the market
price of improved to unimproved units was calculated by dividing the
market value of improved units by unimproved units.
Table 5 Average Market Value of Improved and Unimproved 320 Acre
Units Classified According to Productivity Rating, North
Half of Spink County, South Dakota.
Average Average Ratio of Market Valuetivity Market Value Market Value Market Unimproved of Buildings
^OUP® ui^mproved Value to Improved as a Percent-Group Units Units of Units ge of Und
Buildings and Buildings
A $16,834 $14,193 $2,641 1:1.861 15.7
B 14,703 14,672 31 1:1.002 .2
C 14,613 11,376 3,237 1:1.284 22.2
D 16,496 16,398 98 1:1.006 .6
to D 15,442 14,805 639 1:1.043 4.1
Building Rating Scale
An economic rating was developed for farm buildings which more
closely established the market value of the buildings on a given farm.
The economic rating for farm buildings was based on an index rating
of from 0 to 200 with an optimum adequacy index of 100. Farm build
ings with an index rating greater than 100 add to the normal market
price of an improved farm. Buildings with a composite index rating of
less than 100 subtract from the normal market price of an improved farm,
The economic classification for farm buildings was composed of two
parts (Table 6). The first part was designed to classify the farm
dwelling. The second part of the table was used to classify the out
buildings lAich were associated with the crop and/or livestock pro
gram. The economic rating for the buildings was subclassified into
factors descriptive of the condition and adequacy of the buildings.
Condition was based on the general condition and the remaining useful
life of the buildings with a rating factor range of 1 to 10, the op
timum level of which is ?. 2/
Table 6 Economic Rating Scale for Farm Buildings.
Index
Factor
Dwelling ^ Dwelling ^ Building y Building
Condition Adequacy Condition Enterprii
Adequacy
200.0 10.0 10.0 10.0 10.0
162.0 9.0 9.0 9.0 9.0
128.0 8.0 8.0 8.0 8.0
98.0 7.0 7.0 7.0 7.0
72.0 6.0 6.0 6.0 6.0
50.0 5.0 5.0 5.0 5.0
32.0 4.0 4.0 4.0 4.0
18.0 3.0 3.0 3.0 3.0
8.0 2.0 2.0 2.0 2.0
2.0 1.0 1.0 1.0 1.0
Adequacy was deternined according to livability and modem
facilities in the case of the house and the adequacy of the out build
ings for the crop and the livestock program. Adequacy was given a
rating factor range of 1 to 10 with an optimum level of 7. By use
of Table 6, the economic rating for a given set of buildings was
2/ Optimum as used here represents the minimum of buildin-'s neces
sary to provide adequate shelter for the farm family and effi^ent
operation of the farm unit. Thus, it is a compromise between costiy
verbuilding of the farmstead and underbuilding to the extent that if
may prevent efficient farm operation. ^he extent that it
determined in the following manner; Starting with the dwelling the
first factors reflecting the condition of the dwelling which are de
scriptive of the state of repair and useful life of the building were
selected. Second, the factors descriptive of the adequacy of the
building which provide an indication of the suitability of the dwell
ing for a family in terms of the size and modern facilities were select
ed, Next, the out buildings were rated according to condition, by
selecting the factors which would describe the state of repair and the
remaining years of useful life of the out buildings. Then, the factors
that appropriately described the enterprise adequacy of the out build
ings were selected. The composite rating for buildings was determined
by multiplying the condition factor by the adequacy factor for the
dwelling plus the condition factor multiplied by the adequacy factor
for the out buildings. The result represents the adjusted index of
value of buildings as mentioned previously.
Suggested Method of Valuing Farm Buildings
Using the basic soil productivity classification data explained
previously, the assessed valuation for farm buildings for 160 and 320
acre units was determined by the following method (Tables 4 and 5):
For each set of farm buildings to be assessed, the soil management
group rating for the unit was calculated on the soil survey evaluation
worksheet as explained previously (See Appendix, Worksheet No. 2). The
soil management group calculated for the unit on worksheet No. 2 was
classified according to the appropriate productivity rating group de
signated as A, B, C, and T> in Table ?. column 1 opposite the appropriate
soil management group in column 3 or 5 depending on the type of farm
ing area in which the farm is located.
Table 7 Productivity Ratings Based on Budgeted Gross Income for
Selected Crops for 16 Soil Management Groups Classified
by Area, North Half of Spink County, South Dakota
(320 Acre Units)
Produc- Soil Areas B-E
tivity Class Soil Soil Manage-
Rating Management ment System
Group Group C
$11,970.14
11,369.56
11,109.02
10,962.31
10,390.24
10,099.04
9.948.96
9,804.64
9,777.13
9,360.91
8,960.07
8.769.97
8.323.88
6,843.70
6,795.28
6.482.89
Area A
Soil Manage- Soil Manage
ment Group ment System
D
$10,782.72
10,782.72
9.573.12
9,469.44
9,469.44
9,434.88
8,916.48
8,881.92
8,847.36
8,778.24
7,672.32
7,603.20
6,877.44
6,877.44
6,393.60
5.736.96
The productivity rating group found in column 1 of Table 7 was
located in column 1 of Table 4 and 5 Tor the appropriate units. Op
posite the productivity rating group in column 4 of Table 4 and 5
the average market value of the buildings was obtained. A visual
economic rating of the farm buildings was determined as explained
previously (Table 6). The market value of the buildings was deter
mined by multiplying the normal market value of the buildings, corre
sponding to the productivity rating group for the unit, by the visual
economic building index factor shown in column 1 of Table 6. The result
represented the true market value or the assessed valuation for the
unit. The true market value or the assessed valuation for any size
of farm unit classified according to any of the productivity rating
groups may be calculated using this technique.
By using the technique of budgeting potential income, it is
possible to accomplish two things. For a given area it is possible
to attach specific values to real estate and buildings based on their
income producing capacity. Second, based on estimated income potential,
it is possible to arrive at an ordering for farm real estate and to
tell with a fair degree of accuracy where a farm unit ranks with re
spect to other farm units. This provides a measure of the variability
in income potential among farms units within the area. From these, it
is possible to set up a distribution of farm valuations which may be
given either in the form of dollars per unit for different quality
categories as in Table 7i or it may be given in terms of percentage
of average farm value for the area.
Market price may provide a basis for valuing farms in terms of
quality of soil. Producti\dty ratings have been obtained for dif
ferent soils types. From the ratings for soil management group, four
major soil productivity rating groups have been established. In a
similar manner buildings have been rated as to their contribution to
farm income capacity.
In the following chapters, farm real estate price data will be
analyzed to determine: (1) whether the market differentiates accurate
ly enough between farms within different productivity rating groups so
that average prices for various productivity rating groups may be used
in the assessment technique, (2) whether the market differentiates
between improvements in various soil rating groups with sufficient
reliability so these may be used in the assessment techniqueo
CHAPTER III
SmmRY AND ANALYSIS OF FARM REAL ESTATE PRICE DATA
From the 500 farms, 92 improved and 152 unimproved representa
tive and bona fide farm real estate sales were obtained. The sample
of improved and unimproved farms was stratified according to soil
productivity rating groups (A, B, C, and D) and by size of farm.
There were ^7 improved and 124 unimproved 160 acre farm units within
the stratified soil productivity rating groups A to D (Table 8).
Table 8 Number of Improved and Unimproved 160 Acre Units Classified
According to Productivity Rating, North Half of Spink County,
South Dakota.
Productivity
Rating Group
A to D
Number of
Improved Units
Number of
Unimproved Units
The sample of 73 improved and unimproved 320 acre units included
45 improved and 28 unimproved farm units stratified according to pro
ductivity rating groups A to D (Table 9).
Sale Prices
The range in the market price of the improved I60 acre units for
productivity rating groups A to D was from $5,745 to $16,768 (Chart 1).
ihoasanas
of Dollars
lor Units
18 r—
1
Market Price of Improved 160 r-.cre Units
Classified according to Productivity Rating Groups
North Half of Spink County, South Pakota, 19'+B-1953.
5 6 7 3 9 10 11 12 13 1^ 15 16
B C r '
Productivity hating Groups
Table 9 Number of Improved and Unimproved 320 Acre Units Classified
According to Productivity Rating, North Half of Spink County,
South Dakota.
Productivity
Rating Group
A to D
Number of
Improved Units
Number of
Unimproved Units
For the unimproved 160 acre farm units stratified according to pro
ductivity rating groups A to D, the ran^e in market price for the real
estate sales was from $1,260 to $15,818 (Chart 2).
For the 320 acre improved units, the market price ranged from
$6,259 and $25,000 for productivity rating groups A to D (Chart 3).
The unimproved 320 acre farm real estate sales ranged from $7,250 to
$2^,^30 for productivity rating groups A to D (Chart 4),
160 Acre Units
^iPPsi^cnces in average market price of improved farms of various
soil productivity rating groups were tested statistically. Similar
tests were conducted on the unimproved farms. In neither case were
differences found to be significant at the 5 percent level (Table 4).
The standard error of estimate of the average value of improve
ments for farms of various soil productivity rating groups ranged from
$718 to $1,195. Using standard errors of estimates and average differ
ences between improved and unimproved units, 95 percent confidence
2 3
A
CHART 2
Market rrice of Unimproved 160 ^lOre Units
Classified According to Productivity Rating Groups,
North Half of Spink County, South Dakota, 19'^8-1953*
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Market Price of Unimproved 320 Acre Units
Classified According to Productivity Rating Groups,
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limits were set up for the estimates of average buildings values in
different soil productivity groups (Table 10),
Table 10 Confidence Limits and Best Estimate for Market Value of
Improvements for 160 Acre Units Classified According to
Productivity Rating, North Half of Spink County, South
Dakota.
Productivity
Rating Group
A to D
Estimated Market Value of Improvements
95 Percent Confidence
Limits
Best Estimate
$5,866
707 3,579
5,089 2,615 7,563
2,886
2,535 1,676
In a similar manner 50 percent confidence limits were set up for
the estimates of value of buildings on the various soil productivity
rating groups (Table 11).
Table 11 Confidence Limits and Best Estimate for Market Value of Im
provements for 160 Acre Units Classified According to Pro
ductivity Rating, North Half of Spink County, South Dakota.
Productivity
Rating Group
Estimated Average Market Value of Improvements
50 Percent Confidence
Limits
Best Estimate
$2,606
1,656 2,630
5.089 4,269 5,909
915 1,913
2,828
320 Acre Units
Differences in the average prices of neither improved nor un
improved 320 acre units of various soil productivity rating groups
were statistically significant at the 5 percent level (Table 5). In
a manner similar to that used for the I60 acre units, 95 percent and
50 percent confidence limits were set up for the estimates of average
value of buildings in 320 acre units for the different soil productivity
rating groups. These are shown in Tables 12 and 13*
Table 12 Confidence Limits and Best Estimates for Market Value of
Improvements for 320 Acre Units Classified According to
Productivity Rating, North Half of Spink County, South
Dakota.
Productivity
Rating Group
A to D
Estimated Average Market Value of ImprovementB
95 Percent Confidence LimitsBest Estimate
639
3.623
9.179
3.870
2,720
Table I3 Confidence Limits and Best Estimates for Market Value of
Improvements for 320 Acre Units Classified According to
Productivity Rating, North Half of Spink County, South
Dakota.
Productivity
Rating Group
A to D
Estimated Average Market Value of Improvements
50 Percent Confidence LimitsBest Estimate
637
CHAPTER IV
RESULTS OF STATISTICAL TESIS
Statistical tests between sale price and soil productivity with
in the four major classes--l60 acre improved, 160 acre unimproved,
320 acre improved, and 320 acre unimproved—were not significant at
the 5 percent level.
Estimates of average market values for buildings were based on
differences between prices of otherwise similar improved and unim
proved farms. In most cases the estimated market values differed
significantly from zero, but generally the values the market put on
building and other improvements were a great deal below replacement
cost less depreciation and well below appraised values based on the
potential contribution of the buildings to farm income.
It is generally recognized that the market for farm real estate
is at best a very imperfect market. These results sharply point up
the inadequacy of the market, particularly its failure to differentiate
in selling price between farms of widely differing quality as measured
in terms of income producing capacity. Little differentiation is made
in price between farms with highly productive soil and those with very
inferior soil. Purchasers give only limited consideration to the value
of improvements as they contribute to the farm unit.
Use of Budgets in Valuing Land
The market price of a farm unit should reflect the potential
long-term revenue-producing capacity of the unit with the proper al
lowances made for cost adjustments. Thus, it appears desirable to use
budgets in estimating the expected annual income.
Budgets, or estimated production potentialities of a unit, are
based on the productive capacity of the farm. The purchaser should
have in mind the approximate yield that can be obtained under his
management and some idea of the market for the product. Considera
tion should be given to the type of livestock program that may be
carried on and the building needs necessary to complement the crop
and livestock program.
Adjustments should be made in the budget for a return for labor
and management, and discount for taxes, interest, insurance, operating
expenses, repairs, replacement costs, and allowances for hazards common
in the area.
Other factors of lesser importance are adjustments made for intan
gible values such as location, distance to the market center, proximity
to churches, schools, and social ties. Failure to make a careful evalu
ation of the long term expected income potentialities may result in
capital and income losses.
Relationship Between Farm Real Estate Prices
and Income Producin
There was no significant difference among prices paid for dif
ferent qualities of soil, for either the 160 or 320 acre farms (Tables
^ and 3). in productivity rating group A for the 160 acre units the
average market price was $10,32?, while in group C the average price
was $10,792. These figures show that the price paid for the farms in
group C were somewhat greater than group A. The unimproved farms in
group A also averaged lower in price than those in group D. Average
prices paid for land in group A were $6,919 compared to $7,126 in group
D. It is interesting to note that the price of the unimproved farms
in group D averaged $20? more than those in group A, although in terms
of income producing capacity they are classified the lowest.
Chart 1 provides a good indication of the wide range in the market
price of real estate. For the 160 acre improved farms it may be noted
that the market price ranged from $5»700 to $16,750, and the range in
price for any given soil productivity group was large. It also may be
noted that the individual farms within the productivity groups (A, B,
0, and D) were distributed over approximately the same range without
regard to quality of soil. The farms in group D were distributed over
about the same range as group A.
Market prices of the 160 acre unimproved units were more widely
distributed than prices of the improved farms (Chart 2). The range
in the market price was from $1,150 to $15,750. The market prices
of unimproved farms were distributed over approximately the same range
without regard to soil quality (A, B, C, and D). In fact, the average
market price of the unimproved farms in the poorer soil groups was high-
er than the average for farms in group A.
The analysis showed no significant difference between prices of
320 acre farms of different soil productivity for either the improved
or unimproved units. The average price paid for improved land in pro
ductivity group A was $16.83^1 while in group D the average price was
$161^960 This is only $3^^ less for much inferior land. In the case
of unimproved 320 acre farm.s, the average selling price for group A
was $2,205 less than group D. The average price received for the un
improved farms in group A was $1^,193, while the farms in group D
averaged $16,393,
The range in prices of improved 320 acre farms was from $6,350
to $25,000. The unimproved farms ranged from $7,150 to $2^,450. In
general the farms with poorer soils varied slightly more in price than
did those with the better soils.
Imperfections in the Farm Real Estate Market
Lack of knowledge of the potential income producing capacity of
land is largely responsible for the otherwise unexplainable price
structure. This imperfection results partly from the inability of
buyers to appraise the income potential of known soils and partly
from the lack of knowledge of soil on the farm being sold. If buyers
do not possess this important information it is impossible for them
to differentiate between farms of different productivity capacity.
In many cases, bidding by absentee investors who are completely un
familiar with both the soil and the income potential of various soils,
drives up the prices of poorer soils.
The general rise in the level of land prices, which appears incon
sistent with the general decline in farm prices, may be explained in
part by the prosperity in the other sectors of the economy. This
prosperity has resulted in more investment funds than are required
for immediate business needs. Outside investors have continued to
bid for land even after it reached prices not justified by the poten
tial income producing capacity.
Easier credit policies during the last 10 to I5 years have con
tributed to the rise in land prices. This also may have had a part
in pushing the price of poorer quality land upward in relation to more
productive land. According to realtors interviewed, farmers who have
a smaller sized unit and limited capital and credit tend to bid up
poorer quality land because they cannot compete for better quality
land with investors with unlimited capital.
Market Valuation of Buildings
The statistical analysis showed that there was a significant
difference between market price of improved and unimproved farms in
most soil productivity groups. Ninety-five percent confidence limits
for the 160 acre farms showed a relatively wide range in the estimated
value of buildings. For example, confidence limits for value of build
ings in soil productivity rating group A were $950 and $5,866, while
in group D the confidence limits were -$58 and $2,886. The best esti
mates of the value of buildings, ranged from $1,^14 to $5,089 for the
different soil productivity groups (Table 10).
The best estimates for the market value of buildings for the pro
ductivity groups, A and D,in the 320 acre improved units ranged from a
low of $31 in group B to a high of $3,23? in group C, The 95 percent
confidence limits for the estimated values of buildings for each soil
are shown in Table 12. There was no perceptible relationship between
estimated market value of buildings and soil productivity for either
the 160 or the 320 acre units.
The low price which the market puts on farm buildings as indicated
by the best estimates of value of buildings may be due in part to a
change in size of units. Farmers with large capital investments in
modern machinery must utilize their machinery to the fullest extent,
if they are to maximize their income. The alternative to under-
utilization of machinery for such farmers is to purchase more land.
When more land is purchased, often the land is equipped with a set of
farm buildings which are considered by the purchaser as a liability
rather than an asset. It means that either the farmer must use the
buildings and keep them in repair or they will deteriorate rapidly.
In the meantime, a farmstead covering 5 to 20 acres or more is con
tributing nothing to the farm income.
Another cause of the decreasing value placed on buildings is
buying by investors. Generally investors place little value on the
utility of the buildings. It is less risky for an absentee landlord
to rent out the bare land and get a share of the crop or a cash pay
ment for a one year lease of the land than to be bothered with build
ings. The investor in unimproved land has no expenses other than
initial cost and annual taxes. He probably does not want to assume
the responsibility of keeping buildings in repair.
Conclusions
In establishing a technique for tax assessment, the South Dakota
code specifies that property shall be assessed at true and full value
which is defined as ", • • the usual cash selling price at the place
where the property to which the term is applied shall be at the time
of assessment". ^
The results of the study indicate that difference in productivity
of land, and utility of buildings are only poorly reflected by market
prices. Thus, it appears that factors other than market price should
be used in arriving at the valuation of a farm for assessment pxirposes.
If the real estate is to be assessed, the assessment technique should
not place great reliance on the land market which, with its imperfections,
is at best only a rough indicator of value.
Assessors should assess farm real estate at true and full value,
according to the law, but care must be exercised in determining "true
and full value". The system must be designed to assess land and build
ings according to their productive capacity, but it also must be suf
ficiently flexible to permit changes when farm prices change.
Although the system should reflect income capacity and be flexible,
it should not be cumbersome. The success of the system is dependent
on whether the assessors can use it easily and efficiently.
^ South Dakota Code 1939* loc. cit.
CHAPTER V
SUMMRY
This study was designed to dfevelop a technique which might be used
to improve fa3?m building assessment procedures in South Dakota. A
tax assessment system for farm units was presented and analyzed.
Objectives of the study were (1) to determine the relation
ship between market price and soil productivity for use in assessment
of farm real estate; (2) to establish a ratio of the market value of
land to buildings; and (3) to develop a technique for assessment of .•
farm buildings based on relative soil productivity and differences
in market price of improved and unimproved farm real estate.
To test the tax assessment system, a sample of 244 improved and
unimproved 160 and 320 acre farm units was selected in the north half
of Spink County, South Dakota. Only farms which changed hands through
bona fide sales during the six year period, 1948-1953 were included.
Data were obtained on the market price, soil productivity, and
type and condition of buildings for each unit. Soil survey information
was used to classify the soils on the farms sampled. Budgets were
developed to classify the productivity rating groups in accordance
with income producing capacity. Improved and unimproved farms were
used to determine the estimated market price of buildings in each
productivity rating group.
The proposed tax assessment technique involves rating the soil
on the farm through use of a soil survey evaluation sheet. The soil
management group, representative of the famj is compared with the
table value of the corresponding productivity rating group to clas
sify the farm in the appropriate soil class. From this, the esti
mated average market price for buildings, corresponding to the soil
productivity rating group, is obtained. A building rating index is
developed to rate the buildings. The rating obtained from the index
times the estimated market price, corresponding to the soil produc
tivity rating group, gives the true market value of the buildings, or
the assessed valuation if assessed directly.
Market price does not appear to be a reliable criterion for as
sessment of land and buildings in the north half of Spink County. The
assessor should place only limited weight on the price paid. Statis
tical test showed that the relationship between the market price and
quality of soil for the farm soil productivity rating groups was not
significant. Differences between average market prices of improved
and unimproved farms within the same size and soil productivity groups
were used to estimate the market value of buildings. Ratios of market
vslues of improvements to value of land were calculated for each pro
ductivity group. Ninety-five percent confidence limits were set up
for these estimates. However, in some cases statistical tests revealed
significant difference between market value of improvements esti
mated in this manner and zero.
The general inability of market price to reflect income potential
of a farm casts grave doubt on the equity involved in use of this
criterion of valuation for tax purposes. If the assessed valuation
of farm real estate was to fluctuate with the market, the assessment
technique would not fulfull the requirements of an equitable tax as
sessment procedure. A variable valuation procedure based on an im
perfect market would fail to tax farmers in accordance with their
ability to pay.
Conclusions
Imperfections in the farm real estate market make the market
at best only a very rough indicator of "true and full" value of the
property. Buyers, particularly those from a distance, do not have
information which would enable them to appraise accurately the income
potential of a farm. Surface appearance is often used as the sole
criterion for valuing farm real estate. Methods of operation of a
farm during the past year or two strongly affect the surface appearance
of the farm. Proper handling of a poor farm during the season prior
to selling may make it much more attractive to the uninformed buyer
than a good farm which has had a year of poor management. Thus, where
surface appearance is almost the sole criterion buyers use, it is to
be expected that there will be little relationship between price and
inherent quality. What little relationship is found, is likely a
result of the relationship between good management methods of a farmer
and the type of farm he operates. Of course, when neighbors buy land
it is likely that they are much better appraised of the value than
outsiders, but if their only competition is from the outsiders this
may not have a strong effect on the price received.
An appraisal technique can not be completely divorced from the
market. Market price provides an index price which may be used to
set the average for appraised value of land in various areas.
An index of value of buildings and other improvements may be
obtained from comparison of selling prices of improved and unim
proved farms.
The average true value of land and buildings should be approxi
mately the same respectively as the average market value of land and
the average market value of buildings. In general, in the past, as
sessed valuations of land and buildings have varied a great deal less
than have either market price or appraised value based on long term
income expectations. The variation in the distribution of assessed
valuations should be approximately the same as the variation found
in the distribution of potential net incomes for farm land and build
ings and should be centered about the average for market values,
A method has been developed for estimating the value of land
and buildings based on budgeted long term gross income potential.
This method may be used to obtain a measure of the variation which
assessed valuations should exhibit. It also may be used as a device
for ordering or placing specific units of real estate within this dis
tribution, It was found that the real estate market did not different
iate accurately enough between farms within different productivity
rating groups so that average prices for various productivity rating
groups could be used in the assessment technique. It also was found
that the market did not differentiate between improvements on different
soil rating groups with sufficient reliability for use in the assess
ment technique, Hov;ever, the data provide basic information for an
alternative assessment technique.
In utilizing real estate market price data and budgets, a more
reliable technique may be developed to overcome differences encount
ered as a result of imperfections in the real estate market. The
alternative proposal would involve the establishment of an average
market value of real estate based on sales price for productivity
rating groups A to D combined (Table 5)* Using budgeted gross income
for a given size of farm, the soils may be ranked in order of income
producing capacity (Table ?)•
Ratios could be established between the average market price
and farm value based on long term income producing potential for
farms in the area. These could be obtained by dividing the average
market prices by the average values based on income capacity. In
order to obtain a value for tax purposes of an individual farm, it is
necessary to multiply the value based on long term income producing
capacity by this ratio.
In a similar manner a ratio between estimated market value and value
based on income producing capacity could be calculated for buildings.
To obtain a value of buildings for an individual farm, the value based
on income producing capacity must be multiplied by the ratio. One of
the problems with this technique is that in an area where absentee in
vestors are very active in the farm real estate market their bidding
tends to drive the price of bare land up to the point where there is
little difference in average price between improved and unimproved farm
units. VChere farm land is purchased with buildings but the buildings
are not used, their value to the farm unit is at the most zero. On
the other hand, a farm with good buildings may be purchased at near
"the bare land price, and the buildings may be immediately put to pro
fitable use. The buildings yield a good return in the use to which
they have been put, but the market places virtually no value on them.
Of course, there is no change in the potential income producing capac
ity of the set of buildings. The question of whether or not there
should be a difference in the tax assessment on the same buildings,
depending on whether or not they are being used, appears to be pri
marily a question of ethics, and is beyond the scope of this study.
However, it does suggest an area for more study in the future.
More study also is needed in determining the differences in the
relationship between average price and value based on long term in
come producing capacity for various areas of the state. This basic
information will be helpful in establishing equity in real estate
appraisal within and between counties for tax assessment.
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Soil Survey Evaluation
Worksheet No. 2
Size of Farm
Map Number Date of Sale
Desc.
Soil Mgt. G,
Desc.
N^/J l/k
SW 1/ii
SE 1/4
NE 1/4
NE 1/4
SW 1/4
SE 1/4
NE 1/4
Total
Acres
Percent
in S.M.G.
WTD. Ave.
Remarks
Mkt, Price
Assd. Value Total
Assd. Value Bldg.
Assd. Value Land
Acre
Total Acres
Adj. Mkt. Price for Acres &
Years
Adj. Assd. Value Total
Adj. Assd. Value Bldg.
Adj. Assd. Value Land
R61W
rjshton A
j'-n^^ames
Conde
gTurton
QDoland
Delle
Bloomfielc
Beadle County
General Soil Areas of Spink
A. Nearly level, medium to fine-
textured soils of the Lake Bed.
(Chiefly Aberdeen, Beotia, and
Harmony),
B. Undulating to rolling, medium
textured soils of the upland.
C. Nearly level to hummocky sandy
soils. (Chiefly Hecla and Wessing-
ton).
D. Nearly level, moderately
fine-text^ired soils of the up
land. (Chiefly Beadle soils
with nonsaline parent materi
als).
E, Undulating to rolling,
moderately fine-textured soils
of the upland. (Chiefly Hou-
dek. Beadle, and Cavour),
Table 1 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Management for Soils of Management Group 1.
The soils included are: 61, 62, 63» 6^, 95» 96, 97**
Systems of Soil Management
Corn, Bu.
"Wheat, Bu.
Oats, Eu,
Barley, Bu,
Alfalfa, T,
Wild Hay, T.
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa T.
Wild Hay, T
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn
Small
Grain
Corn
Small Grain,
20 lb.
Nitrogen
on Both
Small Grain, Small
Unfavorable Growing Conditions
8 8
6 6
10 10
8 8
0.65
0A3
Favorable Growing Conditions
31 33
14 16
27 30
20 22
1.60
0.82
Very Favorable Growing Conditions
1.12
* F. C, Westin and others, Soil Survey of Spink County. South Dakota.
South Dakota Agricultural Experiment Station Bulletin 439, I954.
** An adjustment was made in the rotation D in consultation with F.
C. Westin, Agronomy Department, South Dakota State College. The corn was
omitted in rotation D as used in this study making the rotation read,
small grain plus sweet clover, small grain.
Table 2 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of lyianagement for Soils of Management Group 2,
The soils included are; 26, 27, 28, 4-3, 59» 60.*
Systems of Soil Management
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn, Bu.
"'/^Hieat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T,
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn
Small
Grain
Corn
Small Grain,
20 Lb.
Nitrogen
on Both
Small Grain,
Alfalfa
(2-6 Yrs.)
Small Grain,
Corn, Small
Grain
Unfavorable Growing Conditions
7 8 8
3 6 6
9 12 12
6 8 8
0.85
0.55
Favorable Growing Conditions
^5 32 3^
LI 16 18
^5 32 35
15 21 23
1.65
0.75
Very Favorable Growing Conditions
42 46
L4 22 25
VI 50 53
^4 33 36
2.10
Small
Grain
Plus
Sweet Clover,
Corn,
Small Grain
* F. C. Westin and others. Soil Survey of Spink County. South Dakota.
South Dakota Agricultural Experiment Station Bulletin 439. 1954.
** An adjustment was made in the rotation D in consultation with F.
C. Westin, Agronomy Department, South Dakota State College. The corn was
omitted in rotation D as used in this study making the rotation read,
small grain plus sweet clover, small grain.
Table 3 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Management for Soils of Management Group 3.
The soils included are: 15, 16, 1?, 18, 19, 20, 22, 23, 24, 25, 34,
35» 36. 37, 38, 39, 42, 4?, 48, 50, 54, 86, 8?.*
Systems of Soil Management
Corn
Small
Grain
Corn
Small Grain,
20 Lb.
Nitrogen
on Both
Small Grain,
Alfalfa
(2-6 Yrs,)
Small Grain,
Corn, Small
Grain
Small
Grain
Plus
Sweet Clover,
Corn,
Small Grain
Unfavorable Growing Conditions
Corn, Bu. 5 6 5 4
Wheat, Bu. 4 8 8 6
Oats, Bu. 10 16 16 12
Barley, Bu, 7 12 12 9
Alfalfa, T. — 1.10
Wild Hay, T.
— 0.35 — —
Favorable Growing Conditions
Corn, Bu. 18 22 24 20
Wheat, Bu. 13 19 20 17
Oats, Bu. 28 36 38 32
Barley, Bu, 17 24 26 23
Alfalfa, T, — 1.85
Wild Hay, T. — 0.90
— —
Very Favorable Growing Conditions
Corn, Bu. 27 35 42 32
Wheat, Bu. 19 28 30 23
Oats, Bu. ^5 56 60 52
Barley, Bu. 29 37 42 35
Alfalfa, T. — 2.16
Wild Hay, T. — 1.24
* F. C. Westin and others, Soil Survey of Spink County. South Dakota.
South Dakota Agricultural Experiment Station Bulletin 439. 1954,
** An adjustment was made in the rotation D in consultation with F.
C. Westin, Agronomy Department, South Dakota State College. The corn
was omitted in rotation D as used in this study making the rotation read,
small grain plus sweet clover, small grain.
Table 4 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Management for Soils of Management Group 4,
The soils included are: 6, 7, 8, 9, 13. 1^. 33. 55. 56, 57, 58, 88,
90, 91.*
Crop
Com, Bu.
l'\)heat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn, Bu.
Wheat, Bu,
Oats, Bu,
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn, Bu.
v-Jheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T
Corn
Small
Grain
10
12
20
44
Systems of Soil Management
Small Grain,
Corn Alfalfa
Small Grain, (2-6 Yrs.)
20 Lb. Small Grain,
Nitrogen Corn, Small
on Both Grain
Unfavorable Growing Conditions
12
Favorable Growing Conditions
0.85
1.80
Very Favorable Growing Conditions
28
1.20
2.10
Small
Grain
Plus
Sweet Clover,
Corn,
Small Grain
12
21
22
24
* F. C. Westin and others, Soil Survey of Spink County. South Dakota.
South Dakota Agricultural Experiment Station Bulletin ^39. 1954,
** An adjustment was made in the rotation D in consultation with F,
C. Westin, Agronomy Department, South Dakota State College. The
was omitted in rotation D as used in this study making the rotation read,
small grain plus sweet clover, small grain.
corn
Table 5 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Management for Soils of Management Group 5.
The Soils included are: 65, 66.*
Crop
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T
Corn, Bu,
Wheat, Bu.
Oats, Bu.
Barley, Bu,
Alfalfa, T,
Wild Hay, T
Corn, Bu,
Wheat, Bu,
Oats, Bu,
Barley, Bu.
Alfalfa, T.
Wild Hay, T
Corn
Small
Grain
11
10
22
Systems of Soil Management
Corn
Small Grain,
20 Lb,
Nitrogen
on Both
Small Grain » Small Grain
Plus
Sweet Clover,
Alfalfa
(2-6 Yrs.)
Small Grain, Corn,
Corn, Small Small Grain
Grain
Unfavorable Growing Conditions
10 12
0.3
0.5
Favorable Growing Conditions
18 21
11 1^
0.5
1.15
Very Favorable Growing Conditions
21
0.7
10
10
* F, C, Westin and others 1 Soil Survey "
South Dakota Agricultural Experiment Station Bulletin ^39, '195^1,,
** An adjustment was made in the rotation D in consultation with F
C, Westin, Agronomy Department, South Dakota State College, The corn -
omitted in rotation D as used in this study making the rotation read,
small grain plus sweet clover, small grain.
of Spink County. South Dakota
corn was
Table 6 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Management for Soils of Management Group 6,
The soils included are: 1, 2, 3, 5, 12, 29, 30,*
Systems of Soil Management
Crop
Corn, Bu.
Wheat, Bu,
Oats, Bu,
Barley, Bu,
Alfalfa, T.
Wild Hay, T,
Corn, Bu,
Wheat, Bu,
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T,
Corn, Buo
Wheat, Bu.
Oats, Bu.
Barley, Bu,
Alfalfa, To
Wild Hay, T,
Corn
Small
Grain
Corn
Small Grain,
20 Lb.
Nitrogen
on Both
Small Grain I
Alfalfa
(2-6 Yrs,)
Small Grain,
Corn, Small
Grain
Unfavorable Growing Conditions
Favorable Growing Conditions
16 18
15 17
28 30
20 22
1.3
0.6
Very Favorable Growing Conditions
25 30
2^ 2?
4? 51
32 36
1-5
0.7
Small Grain
Plus
Sweet Clover,
Corn,
Small Grain
« .* ^®stin and others, ^il Survey of S^pi^ County. South Dakota,bouth Dakota Agricultural Experiment Station Bulletin ^39. 1954
adjustment was made in the rotation D in consultation with F,
C. Westin, Agronomy Department, South Dakr,ta State College. The corn was
omitted in rotation Das used in this study making the rotation read,
small grain plus sweet clover, small grain.
7 Es'tiina.'tGd YiGlds Per Acre of* Crops Under Three Growing Conditions
and Four Systems of Management for Soils of Management Group 7,
The soils included are: 31» ^5.*
Crop
Corn, Bu,
Wheat, Bu.
Oats, Bu.
Barley, Bu,
Alfalfa, T,
Wild Hay, T,
Corn, Bu.
Wheat, Bu,
Oats, Bu.
Barley, Bu.
Alfalfa, T,
VJild Hay, T.
Corn, Bu,
Wheat, Bu,
Oats, Bu.
Barley, Bu,
Alfalfa, T,
Wild Hay, T.
Corn
Small
Grain
12
12
10
Systems of Soil Management
Corn
Small Grain,
20 Lb.
Nitrogen
on Both
Small Grain,
Alfalfa
(2-6 Yrs)
Small Grain,
Corn,
Small Grain
Unfayorable Growing Conditions
10 10
0,4
Fayorable Growing Conditions
11 1^
11
0.50
1,0
Very Fayorable Growing Conditions
22
0.75
1.2
Small Grain
Plus
Sweet Clover,
Corn,
Small Grain
10
12
12
20
^ .* tin and others, Soil Survey of Spink County. South Dakota.South Dakota Agricultural Experiment Station Bulletin 439, 1954,
An adjustment was made in the rotation D in consultation with F,
C. Westin, Agronorr^y Department, South Dakota State College. The
omitted in rotation D as used in this study making the rotation :
small grain plus sweet cloyer, small grain.
corn was
Table 8 Estimated Yields Per Acre of Crops Under Throe Growing Conditions
and Four Systems of Management for Soils of Management Group 8,
The soils included are: 52, 53•*
Crop
Corn, Bu.
Wheat, Bu,
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn, Bu.
Wheat, Bu,
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn
Small
Grain
11
12
21
21
Systems of Soil Management
Corn
Small Grain»
20 Lb.
Nitrogen
on Both
Small Grain •
Alfalfa
(2-6 Yrs.)
Small Grain,
Corn,
Small Grain
Unfavorable Growing Conditions
12
0.30
0.95
Favorable Growing Conditions
17 20
0.80
1.65
Very Favorable Growing Conditions
21
1.10
1.9
Small Grain
Plus
Sweet Clovep,
Corn,
Small Grain
10
21
^ .* J'' '-^estin and others, Soil Survey of Spink bounty, South DakotaSouth Dakota Agricultural Experiment Station Bulletin ^39. 195^,
** An adjustment was made in the rotation D in consultation with F.
C. Westin, Agronomy Department, South Dakota State College. The corn was
omitted in rotation Das used in this study making the rotation read,
small grain, plus sweet cloyer, small grain.
corn was
Table 9 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Management for Soils of l>lanagement Group 9,
The soils included are: 101, 105, 106, 107, 108, 109.*
Systems of Soil Management
Crop
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
VJild Hay, T,
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T,
Corn, Bu,
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn
Small
Grain
Corn
Small Grain,
20 Lb.
Nitrogen
on Both
Small Grain,
Alfalfa
(2-6 Yrs.)
Small Grain I
Corn,
Small Grain
Unfavorable Growing Conditions
6 6
6 6
8 8
6 6
0.7
Favorable Growing Conditions
19 21
13 15
26 28
19 21
1.^5
0.70
Very Favorable Growing Conditions
38 40
20 23
40 42
28 30
1.85
1.00
Small Grain
Plus
Sweet Clover,
Corn,
Small Grain
* F. C. Westin and others. Soil Survey of Spink Count:\
South Dakota Agricultural Experiment Station Bulletin 439,
, South Dakota.
195^,
** An adjustment was made in the rotation D in consultation with F.
C. VJestin, Agronomy Department, South Dakota State College. The corn was
omitted in rotation D as used in this study making the rotation read,
small grain plus sweet clover, small grain.
Table 10 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Management for Soils of Management Group 10.
The soils included are: 21, ^0, ^1, ^•6, 49, 51,*
Corn, Bu.
Wheat, Bu,
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
V7ild Hay, T.
Systems of Soil Management
Corn
Small
Grain
Corn
Small Grain,
20 Lb.
Nitrogen
on Both
Small Grain,
Alfalfa
(2-6 Yrs.)
Small Grain,
Corn,
Small Grain
Unfavorable Growing Conditions
6 5
5 . 5
10 12
7 8
0.9
Favorable Growing Conditions
15 18
14 16
23 30
16 19
1.5
0.75
Very Favorable Growing Conditions
31 34
21 23
42 45
30 33
1,85
1.10
Small Grain
Plus
Sweet Clover,
Com,
Small Grain
* F. C. VJestin and others, Soil Survey of Spink County. South Dakota.
South Dakota Agricultural Experiment Station Bulletin 439, 1954.
An adjustment was made in the rotation D in consultation with F.
C. Westin, Agronomy Department, South Dakota State College. The corn was
omitted in rotation D as used in this study making the rotation read,
small grain plus sweet clover, small grain.
Table 11 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Management for Soil© of Management Group 11.
The soils included are: 110, 111,*
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T..
Wild Hay, T.
Corn, Bu.
VJheat, Bu.
Oats, Bu,
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn, Bu,
VTheat, Buo
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T,
Com
Small
Grain
Systems of Soil Management
Corn
Small Grain,
20 Lb.
Nitrogen
on Both
Small Grain,
Alfalfa
(2-6 Yrs)
Small Grain >
Corn,
Small Grain
Unfavorable Growing Conditions
4 4
5 5
6 6
4 4
0.65
Favorable Growing Conditions
12 14
10 12
20 22
13 15
1.30
0.52
Very Favorable Growing Conditions
20 22
14 16
27 32
18 20
1.5
0.90
Small Grain
Plus
Sweet Clover»
Corn,
Small Grain
* F. C. Westin and others. Soil Survey of Spink County. South Dakota.
South Dakota Agricultural Experiment Station Bulletin 439. 1954,
* An adjustment was made in the rotation D in consultation with F.
C. Westin, Agronomy Department, South Dakota State College, The corn was
omitted in rotation D as used in this study making the rotation read,
small grain plus sweet cloyer, small grain.
Table 12 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Rinagement for Soils of Management Group 12,
The soils included are: 7^t 75» 76.*
Systems of Soil Management
Corn, Bu,
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
W'ild Hay, T,
Corn, Bu,
Wheat, Bu.
Oats, Bu.
Barley, Bu,
Alfalfa, T.
Wild Hay, T.
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn
Small Grain,
Corn 20 Lb,
Small Nitrogen
Grain on Both
Small Grain,
Alfalfa
(2-6 Yrs.)
Small Grain,
Corn,
Small Grain
Unfavorable Growing Conditions
7 7
6 6
10 10
7 7
Favorable Growing Conditions
21 2^
15 17
26 29
19 21
1.55
0.75
Very Favorable Growing Conditions
32 34
21 23
43 46
31 33
1.85
1.10
Small Grain
Plus
Sweet Clover,
Corn,
Small Grain
* F. C. Westin and others. Soil Survey of Spink County, South Dakota,
South Dakota Agricultural Experiment Station Bulletin 439. 1954.
** An adjustment was made in the rotation D in consultation with F,
C. Westin, Agronomy Department, South Dakota State College, The corn was
omitted in rotation D as used in this study making the rotation read,
small grain plus sweet clover, small grain.
Table I3 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Management for Soils of Management Group 13,
The soils included are: 6?, 68, 69, 70, 7I, 72, 73, 77.*
Systems of Soil Management
Corn, Bu.
V/heat, Bu,
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T,
Corn, Bu.
IVheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T,
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn
Small Grain,
Corn 20 Lb.
Small Nitrogen
Grain on Both
Small Grain,
Alfalfa
(2-6 Yrs.)
Small Grain,
Corn,
Small Grain
Unfavorable Growing Conditions
7 7
6 6
10 10
7 7
0.88
Favorable Growing Conditions
26
18
31
23
1.50
Very Favorable Growing Conditions
33 35
21 23
46 49
32 3L
1.90
1.15
Small Grain
Plus
Sweet Clover,
Corn,
Small Grain
o J: W®stin and others, Soil Survey of Spink County, South Dakota-South Dakota Agricultural Experiment Station Bulletin 439. I954I
** An adjustment was made in the rotation Din consultation with F.
C. Westin, Agronon^y Department, South Dakota State College. The com was
omitted in rotation Das used in this study making the rotation read,
small grain plus sweet clover, small grain.
Table 14 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Management for Soils of Management Group 14.
The soils included are: 10, 11,*
Systems of Soil Management
Crop
Corn, Bu.
Wheat, Bu,
Oats, Bu,
Barley, Bu,
Alfalfa, T,
Wild Hay, T.
Corn, Bu,
Wheat, Bu,
Oats, Bu,
Barley, Bu,
Alfalfa, T.
Wild Hay, T.
Corn, Bu,
Wheat, Bu,
Oats, Bu,
Barley, Bu,
Alfalfa, To
Wild Hay, T,
Corn
Small
Grain
Corn
Small Grain,
20 Lbc
Nitrogen
on Both
Small Grain,
Alfalfa
(2-6 Yrs.)
Small Grain,
Corn,
Small Grain
Unfavorable Growing Conditions
5 4
7 7
12 12
11 11
0,80
Favorable Growing Conditions
20 22
16 17
30 32
21 23
1,65
0,75
Very Favorable Grovring Conditions
31 35
2^ 26
^7 50
31 36
1.95
Small Grain
Plus
Sweet Clover,
Corn,
Small Grain
U J: P others, Soil Snrvez of Spink Cour.tv. South Dakota,south Dakota Agricultural Experiment Station Bulletin 439. 1954^
was niade in the rotation D in consultation with F.
C. Westin, Agronomy Department, South Dakota State College. The com was
rotation D as used in this study making the rotation read,
small gram plus sweet clover, small grain.
Table 15 Estimate Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Management for Soils of 14anagement Group 15*
The soils included are: 78» 79» 80, 81, 82, 83.*
Crop
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T
Corn, Bu,
Wheat, Bu.
Oats, Bu,
Barley, Bu.
Alfalfa, T,
Wild Hay, T
Corn, Bu,
I'Jheat, Bu.
Oats, Bu,
Barley, Bu,
Alfalfa, T,
Wild Hay, T
Corn
Small
Grain
12
20
Systems of Soil Management
Corn
Small Grain»
20 Lb.
Nitrogen
on Both
Small Grain,
Alfalfa
(2-6 Yrs.)
Small Grain,
Corn,
Small Grain
Unfavorable Growing Conditions
0.30
0.75
Favorable Growing Conditions
10
21
0.70
1.35
Very Favorable Growing Conditions
22
1,80
Small Grain
Plus
Sweet Clover,
Corn,
Small Grain
* F. C. Westin and others. Soil Survey of Spink County. South Dakota
South Dakota Agricultural Experiment Station Bulletin ^39, 195^.
** An adjustment was made in the rotation D in consultation with F.
C. Westin, Agronomy Department, South Dakota State College. The corn was
omitted in rotation D as used in this study making the rotation read,
small grain plus sweet clover, small grain.
Table 16 Estimated Yields Per Acre of Crops Under Three Growing Conditions
and Four Systems of Management for Soils of Management Group 17*
The soils included are: 89, 9^» I03.*
Crop
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Corn, Bu.
Wheat, Bu.
Oats, Bu.
Barley, Bu.
Alfalfa, T.
Wild Hay, T.
Systems of Soil Management
Corn
Small Grain,
Corn 20 Lb.
Small Nitrogen
Grain on Both
Small Grain,
Alfalfa
(2-6 Yrs.)
Small Grain,
Corn,
Small Grain
Unfavorable Growing Conditions
7 8
8 6
16 16
11 12
1.30
0.50
Favorable Growing Conditions
23 26
19 21
36 39
2k 27
2.0
1.00
Very Favorable Growing Conditions
35 k2
28 31
56 60
37 kZ
2.25
1.30
Small Grain
Plus
Sweet Clover,
Corn,
Small Grain
* F. C. Westin and others. Soil Survey of Spink County. South Dakota.
South Dakota Agricultural Experiment Station Bulletin ^39. 195^.
** An adjustment was made in the rotation D in consultation with F.
C. Westin, Agronomy Department, South Dakota State College, The corn was
omitted in rotation D as used in this study making the rotation read,
small grain plus sweet clover, small grain.
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Farm Indentification Code
Example: 16-6-N-I-A
3 - SE - B
In the order of the items listed in the code, identification of
the farm unit may be made possible. The first number, "16", identifies
the size of the farm as 160 acres. The second number in the code re
presents the soil management group. There are 16 soil management
groups designated by the number 16, The third item in the code repre
sents the area of the north half of the county in which the farm is
located. Range 60-61 is designated by north east, 62-63 north, 64-65
north west area. The fourth item in the code indicates whether the
farm unit is improved or unimproved. The letter I is used to repre
sent an improved farm, while the letter U indicates an unimproved
farm. The fifth item indicates the productivity rating group of the
unit which was designated as A for this unit. The farm productivity
rating groups are lettered A-D,
The second part of the code represents a more detailed location
of the farm with respect to the nearest town. The first item repre
sents the miles from the nearest town to the farm. The second item
represents the direction in which the farm is located from the town
as north east. The third item represents the abbreviation for the
name of the town as B for Brentford, Market centers in the sampled
area are listed in Table 50 with the corresponding abbreviation, and
population for both of the 13 towns.
Table 50 Population and Abbreviations for 13 ^ajor Towns in the
Sampled Area, Spink County, South Dakota.
Population Abbreviation Town Population Abbreviation
Mellette
Northville
Raymond
Gonde Redfield 2,655
Turton
Frankford
Mansfield
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